Chapter 5

FORGING PROCESSES.   DROP FORGING.
MACHINE FORGING

Forging may be described, briefly, as the art of manipulating metals
that have been heated until they are more or less plastic, by means of
hammering, squeezing, and bending. Most forgings are made in steel,
but other metals can be forged ; for example, some of the brasses and
many of the aluminium alloys. A forged material nearly always has
better mechanical properties than a cast one, the difference being usually
marked as regards toughness and impact strength. Also since most
metals exhibit a " grain flow " or " fibre " after undergoing a rolling or
forging operation, and then show a greater strength when tested " along
the fibre " than when tested " across the fibre," the forging process
provides, a^means of arrangingj;h.e_fibrejo ^that the.^e|!esr strength is
developed in thiTdesired directions. As an example of this consider the

.....                  gear wheel shown in Fig. 57 a, b, and c.   In a

the wheel has been turned out of a rolled bar
and the grain flow is everywhere parallel to
the axis, hence the teeth are being loaded across
the fibre and will not be as strong as they are
in example c. In the latter the wheel has
been made by enlarging a rolled bar by
means of a forging operation.. known JLS,

upsetting, the result of which is to produce a fibre as shown and the
important stresses in the teeth now act along the fibre. In b the wheel
has been turned out of a piece of rolled plate with the result that some
of the fibres are in desirable directions but others are not. As another

FIG. 58.

example consider a simple crankshaft. If this is made by forging a block
down to form the shaft portions and then cutting out the metal between
the webs, as indicated in Fig. 58 a, then the grain flow will be poor. If,
however, the shaft is made by bending a shaft to the cranked shape
desired then the grain flow will be as good as it can be. The grain flow
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